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Abstract of JP2002072488 

PROBLEM TO BE SOLVED: To use a specified polymer in an antireflection film in an ultrafine pattern forming step 
and to provide an antireflection film which eliminates stationary waves and reflection due to changes in the optical 
properties of a lower film layer on a wafer and in the thickness of a photoresist and a CD change due to the lower 
film, enables the formation of a stable ultrafine pattern, increases the yield of products, can freely regulate k-value 
unlike an existing organic antireflection film and can prevent undercutting due to disproportionation in acidity after 
film formation. SOLUTION: A compound having a basic structure of formula 1, an organic antireflection polymer 
utilizing the compound and having a structure of the formula 1 and a method for synthesizing the polymer are 
provided. A composition of an antireflection film containing the organic antireflection polymer and a method for 
producing an antireflection film utilizing the composition are also provided. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The compound which has the structure of the chemical formula [-izing 1] shown below. 
[Formula 1] 





R« Rw R t3 



the inside of a formula, Ra, or Rd - hydrogen or a methyl group, Ra or Rd and Rl thru/or R18 - 
respectively -H - - Alkyl or alkoxy alkyl of OH, -OCOCH3, -COOH, -CH20H or a carbon number 1 
thru/or the permutation of 5, the straight chain by which unsubstituted was carried out, or branched 
chain, 1, m, and n show the constant of 1-5, and wx, y, and z show the mole ratio of 0.01-0.99, 
respectively. [Claim 2] In the compound expressed with a chemical formula [-izing 1] according to 
claim 1 Ra, Hydrogen, and RC and Rd Rb, respectively A methyl group, Ra, or Rd, Hydrogen, and 1, m 
and n Rl thru/or R18, respectively 2, 2, lw, x, and y and z ~ respectively - 0.1, 0.3, and 0. - Pori 
according to claim 1 which is 3 and 0.3 - [9-anthracene methyl imine ethyl acrylate (2-hydroxyethyl 
acrylate)-glycidyl methyl methacrylate (9-anthracene methyl methacrylate)]. 

[Claim 3] In the compound expressed with a chemical formula [-izing 1] according to claim 1 Ra, Rb 
and Rd hydrogen, Ra or Rd and Rl thru/or R18 for a methyl group and RC, respectively Hydrogen, 1, m, 
and n, respectively 2w, xy, z — respectively — 0.1, 0.3, and 0. — Pori according to claim 1 which is 3 and 
0.3 - [anthracene methyl imine ethyl methacrylate (2-hydroxyethyl methacrylate)-glycidyl methyl 
acrylate (9-anthracene methyl methacrylate)]. 

[Claim 4] In the compound expressed with a chemical formula [-izing 1] according to claim 1 Ra, Rb is 
hydrogen, and RC and Rd, respectively. A methyl group, Ra or Rd and Rl thru/or R18, respectively 
Hydrogen, 1, m, and n, respectively 3, 3, 2w, xy, z - respectively - 0.1, 0.3, and 0. - Pori according to 
claim 1 which is 3 and 0.3 - [anthracene methyl imine propylacrylate (3-hydroxypropyl acrylate)- 
glycidyl methyl methacrylate (9-anthracene methyl methacrylate)]. 

[Claim 5] In the compound expressed with a chemical formula [-izing 1] according to claim 1 Ra, Rb, 
RC, and Rd Hydrogen, Ra or Rd and Rl thru/or R18, respectively Hydrogen, 1, m, and n, respectively 3, 
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2, 2w, xy, z -- respectively — 0.1, 0.3 5 and 0. — Pori according to claim 1 which is 3 and 0.3 — 
[anthracene MECHIRUIMIN propyl methacrylate (2-hydroxyethyl methacrylate)-glycidyl methyl 
methacrylate (9-anthracene methyl methacrylate)]. 

[Claim 6] In the compound expressed with a chemical formula [-izing 1] according to claim 1 Ra, RC 
and Rd hydrogen, Ra or Rd and Rl thru/or R18 for a methyl group and Rb, respectively Hydrogen, 1, m, 
and n, respectively 3, 3, 2w, xy, z — respectively — 0.1, 0.3, and 0. - Pori according to claim 1 which is 
3 and 0.3 — [anthracene MECHIRUIMIN propyl methacrylate (3-hydroxypropyl acrylate)-glycidyl 
methyl methacrylate (9-anthracene methyl methacrylate)]. 

[Claim 7] In the compound expressed with a chemical formula [-izing 1] according to claim 1 Ra, RC 
and Rd hydrogen, Ra or Rd and Rl thru/or R18 for a methyl group and Rb, respectively Hydrogen, 1, m, 
and n, respectively 3, 4, 2w, xy, z — respectively - 0.1, 0.3, and 0. - Pori according to claim 1 which is 
3 and 0.3 ~ [anthracene MECHIRUIMIN propyl methacrylate (4-hydroxy butyl acrylate)-glycidyl 
methyl methacrylate (9-anthracene methyl methacrylate)]. 

[Claim 8] The manufacture approach of a compound given in claim 1 term characterized by putting in 
and carrying out the polymerization reaction of the initiator after making 9-anthracene MECHIRUIMIN 
alkyl acrylate system monomer, a hydroxyalkyl acrylate system monomer, a glycidyl acrylate system 
monomer, and 9-anthracene alkyl methacrylate monomer react in a solvent. 
[Claim 9] Said solvent is the manufacture approach according to claim 8 characterized by the gap 
chosen from the group who consists of a tetrahydrofuran, toluene, benzene, a methyl ethyl ketone, and 
dioxane, or using one or more sorts. 

[Claim 10] Said initiator is the manufacture approach according to claim 8 characterized by the gap 
chosen from the group who consists of 2 and 2'-azobisisobutyronitril, an acetyl peroxide, peroxidation 
lauryl, and t-peroxidation butyl, or using one or more sorts. 

[Claim 1 1] Said polymerization reaction is the manufacture approach according to claim 8 characterized 
by being carried out at 50 thru/or 90 degrees C. 

[Claim 12] The constituent of the antireflection film characterized by including both either of the 
compounds which have the structure of said chemical formula [-izing 1], and either of the compounds 
which have the structure of the following chemical formula [-izing 2]. 
[Formula 2] 



(R19 and R20 show branched chain or the alkoxy group of CI -C10 by which the straight chain 
permutation was carried out among a top type, and R21 shows hydrogen or a methyl group, 
respectively.) 

[Claim 13] Either of the compounds which have the structure of said chemical formula [-izing 1], and 
either of the compounds which have the structure of said chemical formula [-izing 2] are included. 
Furthermore, an anthracene, 9-anthracene methanol, 9-anthracene carbonitrile, 9-anthracene carboxylic 
acid, dithranol, 1 and 2, 10-anthra cent RIORU, An anthra flavone acid, 9-anthra aldehyde oxime, 9- 
anthra aldehyde, 2-amino-7-methyl-5-iodine - 5H-[1] benzo[2 and 3-PIRANO b] pyridine-3- 
carbonitrile, 1-aminoanthraquinone and anthraquinone-2-carboxylic acid, 1, 5-dihydroxyanthraquinone, 
an anthrone, 9-anthryl trifluoromethyl ketone, The constituent of the gap chosen from the group who 
consists of 9-alkyl anthracene derivative, a 9-carboxyl anthracene derivative, and a 1-carboxyl 
anthracene derivative, or the antireflection film containing one or more sorts of compounds according to 
claim 17. 

[Claim 14] After dissolving either of the compounds which have the structure of said chemical formula 
[-izing 1], and either of the compounds which have the structure of said chemical formula [-izing 2] in 
an organic solvent, Independently this solution Or an anthracene, 9-anthracene methanol, 9-anthracene 
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carbonitrile, 9-anthracene carboxylic acid, Dithranol, 1 and 2, 10-anthra cent RIORU, an anthra flavone 
acid, 9-anthra aldehyde oxime, 9-anthra aldehyde, 2-amino-7-methyl-5-iodine - 5H-[1] benzo[2 and 3- 
PERANO b] pyridine-3 -carbonitrile, 1 -aminoanthraquinone and anthraquinone-2-carboxylic acid, 1, 5- 
dihydroxyanthraquinone, an anthrone, 9-anthryl trifluoromethyl ketone, After filtering the gap chosen 
from the group who consists of 9-alkyl anthracene derivative, a 9-carboxyl anthracene derivative, and a 
1-carboxyl anthracene derivative, or the solution which added one or more compounds, The 
manufacture approach of the antireflection film characterized by applying to a lower layer and 
subsequently coming to carry out postbake. 

[Claim 15] Said organic solvent is the manufacture approach according to claim 14 characterized by 
being chosen from the group who consists of ethyl-3-ethoxy propionate, methyl-3-methoxy propionate, 
a cyclohexanone, and propylene glycol methyl ether acetate, using this organic solvent, and using said 
solvent in 200 - 5000% of the weight of the amount of antireflection film resin. 
[Claim 16] The temperature at the time of postbake is the manufacture approach according to claim 14 
characterized by being 100-300 degrees C. 

[Claim 17] The semiconductor device characterized by being manufactured using either of the 
constituents of an antireflection film according to claim 12 or 13. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the organic acid-resisting compound which can overly 
be used at the time of formation of a detailed pattern and its manufacture approach of 64M, 256M, 1G, 
and 4GDRAM especially about the organic substance for acid resisting from which the echo of a lower 
membrane layer can be prevented and the standing wave (standing wave) by change of the thickness of 
light and the photoresist itself which uses the photoresist for lithography which used 248nm KrF and 
193nm ArF can overly be removed in a detailed pattern formation process. Moreover, this invention 
relates to the constituent, the antireflection film using this, and its manufacture approach of acid 
resisting containing such organic reflective ********, 
[0002] 

[Description of the Prior Art] With the formation process of a detailed pattern, fluctuation of CD 
(critical dimension) by the standing wave by fluctuation of the optical property of the lower membrane 
layer on a wafer and dimming film thickness, reflective notching (reflectivenotching), and the diffracted 
light and the reflected light from the lower film overly takes place impossibly among the production 
process of a semi-conductor. Therefore, installation of the antireflection film which introduces the 
organic substance which absorbs light good in the wavelength range of the light used in the source of 
exposure, and enables it to prevent an echo by the lower membrane layer has been proposed. 
[0003] An antireflection film is classified into an inorganic system antireflection film and an organic 
system antireflection film according to the class of matter used, or is classified into an absorbent-system 
antireflection film and an interference system antireflection film according to the device (mechanism). 
In the formation process of the detailed pattern using Mine (I-line) of 365nm wavelength, the inorganic 
system antireflection film was mainly used, as absorbent system, TiN and non-fixed form carbon 
(Amorphous C) have been used, and SiON has mainly been used as an interference system. 
[0004] Although SiON has overly mainly been used as an inorganic system with the formation process 
of a detailed pattern, since the matter which controls the interference actual condition in 193nm using 
KrF light which is the light source was not announced yet in the case of the inorganic system 
antireflection film, efforts to use an organic system compound as an antireflection film continue in 
recent years. 

[0005] An organic antireflection film requires the following basic conditions. 

[0006] The phenomenon in which a solvent dissolves and a photoresist separates should not happen in 
the case of process application in the first place. It needs to be designed so that the shaping film may 
make the structure of cross linkage for that purpose, and a chemical must not arise as a by-product at this 
time. 

[0007] There must not be no receipts and payments of a chemical second like the acid to an 
antireflection film or an amine. It is because there is an inclination which a footing (footing) 
phenomenon produces if undercutting (undercutting) will occur on the underside of a pattern if an acid 
shifts from the antireflection film, and a base like an amine shifts. 
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[0008] Since an etching process can be effectively performed [ third ] as a mask using a photoresist 
layer, the antireflection film must have a quick etch rate compared with a upside photoresist layer. 
[0009] According to the fourth, the antireflection film should fully achieve the duty as an antireflection 
film also with the thin film as much as possible. 

[0010] Moreover, the polymer with which the existing organic antireflection film contained the 
chromophore in the first place, the cross linking agent (single molecule object) which carries out each- 
other bridge formation of this, and an additive (heat strange oxidizer), Or although crosslinking reaction 
is [ second ] itself possible and it can roughly distinguish with two kinds of gestalten, the polymer 
containing a chromophore, and an additive (heat strange oxidizer) Since the content of a chromophore is 
decided by the ratio designed at the time of a polymerization reaction, accommodation of k value is 
almost impossible for the organic antireflection film of two kinds of said gestalten, and in order to 
change k value, it has the trouble which must be compounded further. 
[0011] 

[Problem(s) to be Solved by the Invention] In order to solve the above-mentioned trouble, this invention 
has the object in offering the new polymer for antireflection films and its manufacture approach, and the 
antireflection film which used said polymer and its manufacture approach. 
[0012] 

[Means for Solving the Problem] In this invention, the basic structure expression of the compound used 
with an organic antireflection film was expressed with the following chemical formula [-izing 3] and the 
chemical formula [-izing 4]. 
[0013] 
[Formula 3] 




-C R b l 



«« «9 ** 




ft* R U fa 



[0014] 
[Formula 4] 



[0015] Ra and Rd during a top type [-izing 3] thru/or [-izing 4], respectively Hydrogen or a methyl 
group, Ra Rd and Rl thru/or R18, respectively -H, -OH, -OCOCH3, -COOH, - The alkyl of CH20H or 
a carbon number 1 thru/or the permutation of 5, the straight chain by which unsubstituted was carried 
out, or branched chain or alkoxy alkyl, and 1, m and n show the constant of 1-5, and wx, y, and z show 
the mole ratio of 0.01-0.99, respectively. Moreover, it reaches R19. R20 shows branched chain or the 
alkoxy group of CI -C10 by which the straight chain permutation was carried out, and R21 shows 
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hydrogen or a methyl group, respectively. 

[0016] After carrying out the polymerization of the acrolein (METO) and manufacturing the Pori 
(METO) acrolein, as a result of being manufactured, the compound of said chemical formula [-izing 4] 
makes an object react with a side chain or the carbon number 1 by which the principal chain permutation 
was carried out thru/or the alkyl alcohol of 10, and is manufactured. 

[0017] the bottom of the vacua after melting an acrolein (METO) to an organic solvent and adding a 
polymerization initiator first in more detail here — the temperature of 60 thru/or 70 degrees C — the 
result 4 thru/or after 6 hours carried out the polymerization reaction ~ an object — a side chain or the 
carbon number 1 by which the principal chain permutation was carried out thru/or the alkyl alcohol of 
10 — a trifluoromethyl sulfenic acid - a catalyst - carrying out - ordinary temperature - 20 - or it is 
made to react for 30 hours and manufactures. 

[0018] The organic solvent in said manufacture process A tetrahydrofiiran (THF), A cyclohexanone, 
dimethylformamide, dimethyl SARUHOKISHIDO, It is desirable to mix and use either which was 
chosen from the group who consists of dioxane, a methyl ethyl ketone, benzine, toluene, and Zylene, or 
one or more sorts. A polymerization initiator 2 and 2-azobisisobutyronitril (azobisuisobutironitoriru), It 
is desirable to use whether it is the gap chosen from the group who consists of a benzoyl peroxide, an 
acetyl peroxide, peroxidation lauryl, t-butyl par acetate, t-peracetic-acid butyl, and G t-peroxidation 
butyl. Moreover, as for said carbon number 1 thru/or the alkyl alcohol of 10, it is desirable to use a 
methanol or ethanol. 

[0019] As for the compound of said chemical formula [-izing 4], it is desirable to use whether it is the 
gap chosen from the group who consists of a compound of the following chemical formula [-izing 5] 
thru/or a chemical formula [-izing 8]. 
[0020] 
[Formula 5] 



H 



HoPO' 




OCH 3 



[0021] 
[Formula 6 




[0022] 
[Formula 7] 

CH 3 




[0023] 
[Formula 81 




HaCHjCO-^^^OCHaCHa 
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[0024] Under existence of other polymers which have an alcoholic radical, and an acid, hardening is 
very good and the compound of said chemical formula [-izing 5] thru/or a chemical formula [-izing 8] 
occurs. 

[0025] The compound expressed with said chemical formula [-izing 3] concerning this invention 9- 
anthracene MECHIRUIMIN alkyl acrylate system monomer and a hydroxyalkyl acrylate system 
monomer, Although the polymerization reaction of the initiator can be put in and carried out, it can 
manufacture and a common organic solvent can be used for said solvent at this time after making a 
glycidyl acrylate system monomer and 9-anthracene alkyl methacrylate react in a solvent It is desirable 
the gap chosen from the group who consists of a tetrahydrofuran, toluene, benzene, a methyl ethyl 
ketone, and dioxane, or to use one or more sorts. Moreover, as for an initiator, it is desirable to use 
whether it is the gap chosen from the group who consists of 2 and 2 f -azobisisobutyronitril, an acetyl 
peroxide, and t-peroxidation butyl. Moreover, as for an account polymerization reaction, it is desirable 
to be carried out at 50 thru/or 90 degrees C, and, as for the mole ratio of each monomer, 0.01-0.99 are 
desirable. 

[0026] Furthermore, the constituent of the antireflection film characterized by this invention including 
either of the compounds which have the structure of said chemical formula [-izing 3], and either of the 
compounds which have the structure of said chemical formula [-izing 4] is offered. 
[0027] Furthermore, this invention includes either of the compounds which have the structure of said 
chemical formula [-izing 3] again, and either of the compounds which have the structure of said 
chemical formula [-izing 4]. Furthermore, an anthracene, 9-anthracene methanol, 9-anthracene 
carbonitrile, 9-anthracene carboxylic acid, dithranol, 1 and 2, 10-anthra cent RIORU, An anthra flavone 
acid, 9-anthra aldehyde oxime, 9-anthra aldehyde, 2-amino-7-methyl-5-iodine - 5H-[1] benzo[2 and 3- 
PIRANOb] pyridine-3 -carbonitrile, 1-aminoanthraquinone and anthraquinone-2-carboxylic acid, 1, 5- 
dihydroxyanthraquinone, an anthrone, 9-anthryl trifluoromethyl ketone, 9-alkyl anthracene derivative of 
the following chemical formula [-izing 9], The constituent of the gap chosen from the group who 
consists of a 9-carboxyl anthracene derivative of the following chemical formula [-izing 10] and a 1- 
carboxyl anthracene derivative of the following chemical formula [-izing 1 1], or the antireflection film 
containing one or more sorts of compounds is offered. 
[0028] 
[Formula 9] 




[0029] 

[Formula 10] 
o 



c=o 




[0030] 
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[Formula 11] 

I 

0 




[0031] (Rl thru/or R5 show the alkyl or alkoxy alkyl of -H, -OH, -CH20H or a carbon number 1 thru/or 
the permutation of 5, the straight chain by which unsubstituted was carried out, or branched chain 
among a top type, respectively.) 

[0032] Furthermore, after this invention dissolved either of the compounds which have the structure of 
said chemical formula [-izing 3], and either of the compounds which have the structure of said chemical 
formula [-izing 4] in the organic solvent, After filtering the gap be independent or choose this solution 
from said anthracene derivative group, or the solution which added one or more sorts of compounds and 
applying to a lower layer, the antireflection film characterized by carrying out hard baking and 
manufacturing is offered. Although a common organic solvent can be used for said organic solvent at 
this time, it is desirable that it is in the gap chosen from the group who consists of ethyl-3-ethoxy 
propionate, methyl-3-methoxy propionate, a cyclohexanone, and propylene glycol methyl ether acetate. 
Moreover, as for the temperature at the time of hard baking, it is desirable that it is 100-300 degrees C. 
[0033] Furthermore, the semiconductor device characterized by offering this invention again using 
either of the constituents of the antireflection film concerning this invention is offered. 
[0034] This invention constituted as mentioned above compounded the monomer with a chromophore 
with a large absorbance by two (an anthracene MECHIRUEMIN alkyl acrylate system monomer, 
anthracene methyl methacrylate) so that absorption might break out well on the wavelength whose very 
thing of a polymer is 248nm first, and it compounded this with the 1st polymer (compound which has 
the structure of said chemical formula [-izing 3]) of a macromolecule. Since one had basicity weak [ in a 
monomer with a chromophore ], after it formed membranes, it designed so that the undercutting by the 
imbalance of acidity might be prevented. Moreover, in order to give a moldability, airtightness, and 
solubility-proof to the organic antireflection film, the 2nd polymer (compound which has the structure of 
a chemical formula [-izing 4]) of the macromolecule which can react with the alcoholic radical in resin 
and a crosslinking bond can have is compounded after coating so that crosslinking reaction can occur at 
the time of postbake, and it mixes with said 1st polymer, and enables it to form a bridge formation 
object by thermal reaction. Since especially the cross linking agents used by this invention were 
designed so that efficiency might be maximum-ized in crosslinking reaction with the gestalt of a 
polymer, they can adjust k value of an organic antireflection film freely by adjusting the ratio of the 1st 
polymer. 

[0035] Moreover, the antireflection-film resin of this invention has good solubility to all the solvents of 
a hydrocarbon system, and has the solubility-proof in which any solvents are not dissolved at the time of 
postbake. Furthermore, since it undercutting and a footing set and there is not only nothing, but was 
formed especially with the giant molecule of an acrylate system at the time of formation of a pattern, 
etch selectivity was made to increase by having a good etch rate compared with the photoresist film at 
the time of etching. 
[0036] 

[Embodiment of the Invention] Hereafter, the suitable example of this invention is explained. This 
example does not limit the access range of this invention, and is merely shown as instantiation. 
[0037] Example 1: Manufacture of Pori [9-anthracene methyl imine ethyl acrylate (2-hydroxyethyl 
acrylate)-glycidyl methyl methacrylate (9-anthracene methyl methacrylate) [0038] 0.1 mols of 9- 
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anthracene methyl inline ethyl acrylate monomers, 0.3 mols of 2-hydroxyethyl acrylate, 0.3 mols of 
glycidyl methyl methacrylate, and 0.3 mols of 9-anthracene methyl methacrylate are put into a 500ml 
round bottom flask, and it mixes. Then, it adds to said mixture, making tetrahydrofuran 300g prepared 
beforehand agitate. Then, after putting in O.lg - 3.0g of 2 and 2-azobisiso BUCHIRURO nitril, said 
mixture is made to react at 60 degrees C thru/or 75-degree-C temperature under nitrogen-gas- 
atmosphere mind for 5 to 20 hours. After termination of a reaction, if this solution is filtered and dried 
after settling ethyl ether or a normal hexane solvent, the resin of the following chemical formula [Pori 
[9-anthracene methyl imine ethyl acrylate-(2-hydroxyethyl acrylate) glycidyl methyl methacrylate (9- 
anthracene methyl methacrylate) like-izing 12]] will be obtained (yield: 83%). 
[0039] 

[Formula 12] 




[0040] Example 2: Manufacture of Pori [9-anthracene methyl imine ethyl methacrylate (2-hydroxyethyl 
methacrylate)-glycidyl methyl acrylate (9-anthracene methyl methacrylate) [0041] 0.1 mols of 9- 
anthracene methyl imine ethyl methacrylate monomers, 0.3 mols of 2-hydroxyethyl methacrylate, 0.3 
mols of glycidyl methyl acrylate, and 0.3 mols of 9-anthracene methyl methacrylate are put into a 500ml 
round bottom flask, and it mixes. Then, it adds to said mixture, making tetrahydrofuran 300g prepared 
beforehand agitate. Then, after putting in O.lg - 3.0g of 2 and 2-azobisiso BUCHIRURO nitril, said 
mixture is made to react at 60 degrees C thru/or 75-degree-C temperature under nitrogen-gas- 
atmosphere mind for 5 to 20 hours. After termination of a reaction, if this solution is filtered and dried 
after settling ethyl ether or a normal hexane solvent, the resin of the following chemical formula [Pori 
[9-anthracene methyl imine ethyl methacrylate-(2-hydroxyethyl methacrylate) glycidyl methyl acrylate 
(9-anthracene methyl methacrylate) like-izing 13]] will be obtained (yield: 84%). 
[0042] 
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[Formula 13] 




[0043] Example 3: Manufacture of Pori [9-anthracene methyl imine propylacrylate (3-hydroxypropyl 
acrylate)-glycidyl methyl methacrylate (9-anthracene methyl methacrylate) [0044] 0.1 mols of 9- 
anthracene methyl imine propylacrylate monomers, 0.3 mols of 3-hydroxypropyl acrylate, 0.3 mols of 
glycidyl methyl methacrylate, and 0.3 mols of 9-anthracene methyl methacrylate are put into a 500ml 
round bottom flask, and it mixes. Then, it adds to said mixture, making tetrahydrofuran 300g prepared 
beforehand agitate. Then, after putting in O.lg - 3.0g of 2 and 2-azobisiso BUCHIRURO nitril, said 
mixture is made to react at 60 degrees C thru/or 75-degree-C temperature under nitrogen-gas- 
atmosphere mind for 5 to 20 hours. After termination of a reaction, if this solution is filtered and dried 
after settling ethyl ether or a normal hexane solvent, the resin of the following chemical formula [Pori 
[9-anthracene methyl imine propylacrylate-(3-hydroxypropyl acrylate) glycidyl methyl methacrylate (9- 
anthracene methyl methacrylate) like-izing 14]] will be obtained (yield: 84%). 
[0045] 

[Formula 14] 




[0046] Example 4: Manufacture of Pori [9-anthracene MECHIRUIMIN propyl methacrylate (2- 
hydroxyethyl methacrylate)-glycidyl methyl methacrylate (9-anthracene methyl methacrylate)] [0047] 
0.1 mols of 9-anthracene MECHIRUIMIN propyl methacrylate monomers, 0.3 mols of 2-hydroxyethyl 
methacrylate, 0.3 mols of glycidyl methyl methacrylate, and 0.3 mols of 9-anthracene methyl 
methacrylate are put into a 500ml round bottom flask, and it mixes. Then, it adds to said mixture, 
making tetrahydrofuran 300g prepared beforehand agitate. Then, after putting in O.lg - 3. Og of 2 and 2- 
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azobisiso BUCHIRURO nitril, said mixture is made to react at 60 degrees C thru/or 75-degree-C 
temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After termination of a reaction, if 
this solution is filtered and dried after settling ethyl ether or a normal hexane solvent, the resin of the 
following chemical formula [Pori [9-anthracene MECHIRUIMIN propyl methacrylate-(2-hydroxyethyl 
methacrylate) glycidyl methyl methacrylate (9-anthracene methyl methacrylate) like-izing 15]] will be 
obtained (yield: 83%). 
[0048] 

[Formula 15] 




[0049] Example 5: Pori [9-anthracene MECHIRUIMIN propyl methacrylate (3-hydroxypropyl 
acrylate)-glycidyl methyl methacrylate (9-anthracene methyl methacrylate)] Manufacture [0050] 0.1 
mols of 9-anthracene MECHIRUIMIN propyl methacrylate monomers, 0.3 mols of 3-hydroxypropyl 
acrylate, 0.3 mols of glycidyl methyl methacrylate, and 0.3 mols of 9-anthracene methyl methacrylate 
are put into a 500ml round bottom flask, and it mixes. Then, it adds to said mixture, making 
tetrahydrofuran 300g prepared beforehand agitate. Then, after putting in O.lg - 3.0g of 2 and 2-azobisiso 
BUCHIRURO nitril, said mixture is made to react at 60 degrees C thru/or 75-degree-C temperature 
under nitrogen-gas-atmosphere mind for 5 to 20 hours. After termination of a reaction, if this solution is 
filtered and dried after settling ethyl ether or a normal hexane solvent, the resin of the following 
chemical formula [Pori [9-anthracene MECHIRUIMIN propyl methacrylate-(3-hydroxypropyl acrylate) 
glycidyl methyl methacrylate (9-anthracene methyl methacrylate) like-izing 16]] will be obtained (yield: 
83%). 
[0051] 

[Formula 16] 
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[0052] Example 6: Manufacture of Pori [9-anthracene MECHIRUIMIN propyl methacrylate (4-hydroxy 
butyl acrylate)-glycidyl methyl methacrylate (9-anthracene methyl methacrylate)] [0053] 0.1 mols of 9- 
anthracene MECHIRUIMIN propyl methacrylate monomers, 0.3 mols of 4-hydroxy butyl acrylate, 0.3 
mols of glycidyl methyl methacrylate, and 0.3 mols of 9-anthracene methyl methacrylate are put into a 
500ml round bottom flask, and it mixes. Then, it adds to said mixture, making tetrahydrofuran 300g 
prepared beforehand agitate. Then, after putting in O.lg - 3.0g of 2 and 2-azobisiso BUCHIRURO nitril, 
said mixture is made to react at 60 degrees C thru/or 75-degree-C temperature under nitrogen-gas- 
atmosphere mind for 5 to 20 hours. After termination of a reaction, if this solution is filtered and dried 
after settling ethyl ether or a normal hexane solvent, the resin of the following chemical formula [Pori 
[9-anthracene MECHIRUIMIN propyl methacrylate-(4-hydroxy butyl acrylate) glycidyl methyl 
methacrylate (9-anthracene methyl methacrylate) like-izing 17]] will be obtained (yield: 80%). 
[0054] 

[Formula 17] 




[0055] Example 7: Manufacture of an antireflection film [0056] Either of the polymers (resin) 
manufactured by the example 1 which has the structure of a chemical formula [-izing 3] thru/or 6, and 
either of the polymers which have the structure of a chemical formula [-izing 4] are dissolved in the 
solvent of propylene glycol methyl ether acetate. The gap which be independent in this solution or be 
chosen as it from said anthracene derivative group, or ** which adds one or more sorts of additives [ 0.1 
- 30% of the weight of], and is melted thoroughly, then, the wafer by which filtered this solution, and 
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applied on the wafer and coating was carried out - 100-300 degrees C — 10 - 1000 seconds ~ between 
hard baking is carried out. Then, the actinolite is applied on the formed antireflection film and the 
formation process of a detailed pattern is overly performed. 
[0057] 

[Effect of the Invention] As mentioned above, since the cross linking agent used by this invention was 
designed so that efficiency might be maximum-ized in crosslinking reaction with the gestalt of a 
polymer, it can adjust k value of an organic antireflection film freely by adjusting the ratio of the 1st 
polymer. 

[0058] moreover — since the antireflection film resin of this invention has basicity with one weak 
chromophore in this including two monomers with a chromophore with a large absorbance so that 
absorption may break out on the wavelength whose very thing of a polymer is 248nm After forming 
membranes, the effectiveness of preventing the undercutting by the imbalance of acidity is expressed. 
[0059] Furthermore, the antireflection-film resin of this invention has good solubility to all the solvents 
of a hydrocarbon system, and has the solubility-proof in which any solvents are not dissolved at the time 
of postbake. Furthermore, since it undercutting and a footing set and there is not only nothing, but was 
formed especially with the giant molecule of an acrylate system at the time of formation of a pattern, 
etch selectivity was made to increase by having a good etch rate compared with the photoresist film at 
the time of etching. 



[Translation done.] 
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[fbi 2] <7)J;o^^U[9-7yh7-fey^^;l/-r5 

-h)-yy-y~yVM^M**y u-h (9— 7>h 

50 7t^f;M^^'Jl/-h) ]©»llg«W6ns(iR 



(7) 



f:8 3%)„ 
[0 0 3 9] 



11 



1#ffi2 002-72488 
12 



* [{fcl 2] 




[0 0 4 0] mmmz : [9-7>h-7-fe^^;l/ 
^ 5 yx?-;M 2^y U-K2-K Kn+->xf;P^ 
* * U U- h) - 7V i/i/)VM-)l7 {"JU-K9-7 

[0041] g-ryh^-ty^fMsyiw^ 
*UU-Ml*fleO. lt/K 2-fc Pci*S/x*-;M 

ho. 3*71/, Rtf9— 7yh7-b^f;W^i"Jb 
-h0. 3*/l/*5 0 0m 1 ©*JS7vX3lcAnTa 
£f3 0 iV^t, WP{fLfcrh7fcPD77>'3 0 

2, 2-77trx^y7f-;l/PxhU;l/?:0. l g~ « 



« 3. o gxnfcm, msaR^«*aiR3?H«T"p6 ox: 

4^b7 5'Cia«^5~2 0«fHR*S«-&So KJ£<0» 
20 CflDSSK*xf-;i/x— f^^fctt/;^!/-^* 

*y»«iciaRs*fcii, aeabT<6»«"&«fc, tie 

[ft 1 3] ©«t5ft#U[9-7>p7-by>«f- 
M5yxf;l//^^iJl/-h (2-kKn*yxf;V 

<J S'SJjM^I/T* 'J U — h C9 

-7^p7-tr>*^M**yU-P) ]©«Hg*^6 
tt*0K*:8 4%). 

[00 4 2] 

[ftl 3] 




[0 0 4 3] ^SS^J3 : #U [9-7>h7-fe^f;P 
5 V7n e;l/7^ U U- h ( 3 - fc Po+->yn fcT;l/ 

7^ u i/i/frti-ji u-K9- 

[0 0 4 4] 9-7>h5-ty^^;H'5>'7 , ptr;i/7 
i"JU-hflfto. i*;k 3-fc Ku*s/yntT;l/ 
3*;k yy^^;M^-;M^^y U 
-ho. 3t;l/, 9— 7> h^-fey^M^y U- 



50 



HO. 3^1/^5 0 Om 1 ^icAnX'M^ 
•TSo Si^T, WP{BL£7h^H KD77>3 0 0 
g*«#£#*tf&«HBfi£*li:jta**, tt^T* 2, 
2-7v r trx-i'v7^;i/oxhy;b*o. 1 g~3. o 

7 5^SfiT-5~2 0f$fig£££-£3o Rl£©»7»» 



(8) 



2002-72488 



13 



14 



Mtl 4] <D£?%XV[9-7yb7-t>*3-)l4^ 
y u- h ) - 9 u -> S>>M ^'JU-h (9—7 



*0K*:8 4%), 
COO 4 5] 

Cfbi 4] 





CH3 




. 0.3 




0.3 L 




[0 0 4 6] *J5£0U4 : ^'J[9-7yh7t^^ 
^ = >7u tf;M **yi/-h(2-fc Ka^^xf;!/ 
/■Zt 1 ) \y—V) — 9 x ) fi/)\>* f;W^i"Jl/-K9 

C0047] 9-7>h7-tyyf-;H'5yyptf;i/^ 
?^VU-hfi#0. l^K 2-HKn+iyx^;i/ 
***yu-ho. 3*;k ^y^;M^;M**y 

-hO. 3*-;l/£ 5 0 Om 1 <Dll&7 7X3 tAftTZg 
£T5o M^Ts WILftf h7tKD77y3 0 
0g*«ff«-&4*<6«ujEfi^«BlcllP^*. ttl^T, 
2, 2-7 x /tTXfy7^;l/D- hU;l/^rO. 1 g~ * 

CH, 



20*3. OgAnftt, t&EJB^**g*»H«TT6 01C 
*^L7 5^SgT'5~2 0^KfilS^-&«o K^OHS 

■9-y»»caJ8*-&fc^ WSLT««S-&*i:, TIE 
fk^S [fcl 5] £>cfc7&#y [9-7yh7-t:/7<?• 
;lM'5>'7 p Pt!;I/;<*^7y u-h 
;M * * y U— 10 - S^;M * * 0 U- h 

(9-7yh7ty^f;M^7'Jl/-H ]®»ll§ff 
t#e.n^(iK^:8 3%) 0 

[0 0 4 8] 
30 [ffcl 5] 




[0 0 4 9] mffiM5 : #'J[9-7>'h7-try^f-;l/ 
-f5>7n£;M**y lx-h(3-fc: Ka*S/7ne 

;i/7 * y u- h )- 9 y s/v^m * ? y u- h ( 9 
-7yh^-ty^^;i/^^^y b-h)] ®S!£ 



[0 0 5 0] 9-7>h7-tr>^^l/^$>^ > ot?;l/^ 
;i/7^yi^-ho. 3^e;K yys/5>/M*>M**y 

50 b-h0. 3*;k 9-7>h7-b^W?^Ul/ 



15 

-hO. 3^1^:5 0 Om 1 (Dtl^y^X^ZXtlTU 

2. 2-7V r tfX'f y^;l/D- hV>l%0. 1 g~ 

3. OgAtlfcm, lflSBK^*SjlS»HaCTT?6 01C 
ft^L 7 5 TCSST' 5-20 B#MEJ&S-&*. R*S©» 
7m, C ©»«*xf-;Ux— ryl/^fefi/ /l/^;!/-^* 



(9) 0 0 2-7 2 4 8 8 

16 

*{b*a Wbi 6] <D^o^V[9-7yh^^y^^ 
)]"fS.>7a\Z)]/*2?V\s-h (3-£Kp*:V7*p 

$Sn50K*:8 3%)„ 
COO 5 1] 
Mfcl 6] 




[0 0 5 2] ^StS^j6 : [9 -7> h7-fey**7l> 

7£ U U— h)—i?V is Vfr* U K 9 - 

[0 0 5 3] 9-7yb<7*i>*?-)WS.v7u&]/2 

7^'JU-ho. 3*71/, yj^;Mf-;M*^»J U 
— hO. 3t;K 9— 7yh5-tr>'^^l/^^^'J U- 
hO. 3^I/£5 0 Om 1 <0%m.y^7.^i\CXtlXM^ 
fS„ SEV»T\ ^J&flHBLfc-r l-7t:HD77y3 0 0 
g£8#£H£&#6M§BiI£»c;!ra;lSo «V^T, 2, 
Z-TWMVf+frU- hU;I/*0. 1 g~3. 0* 



30 



1 5t;?gaT'5~2 omisEi&s-eso e&<d»7&* 

Hbi 7] oj;^^.-KU[9-7yh7-typ(f L ;i/^5 

•J l/- ;M^^'J I/- h (9-7 

OR*: 8 0%). 
[00 5 4] 
Wbl 7] 




[0055] %mmi : swK±Mosig 



50 [0 0 5 6] {b^5£ Kb 3] <0«ifi*#rsilSS«l 1 & 



(10) 



17 



a [ft 4] <Dmm*Girzn&#<D*<D^?tifrZ7ti 

n— ;M¥-;bx— r;l/7-fe£— h^Di&KlciS 
fS-TSo C©»«E, £$re£fc«tulE7yh7-fey^ 

(DO. l~3 0fi*%*SiPLT^fc:}S^T5« ^ 
T, C0iffiR&SSibT9x-'\±|<:£4|iU 

yysnfcj/x— /vt % i oo~3o o*ct*i o~i o 
oo^F^/N-K^-^y^-r^o Minft 

[0 0 5 7] 

W«EI*l»±Jli©kiB*i*tWfiPf* 



iff fM 2002-72488 
18 

[0058] ttc, *mi<DBL*mikBmmit. 

Oitttf 2 4 8 nm©i£ftTK«g£SJ:M;:©ftg 
[0 0 5 9] HK, *«W©fi»B6ltIH»Ktt, /vT K 



(72)%W# 5 V *- ay (72)«W# X- 'J- 

*SIEB **yip-H- -f-^3>- *StSB -Y-^ay- 

y i/aV^-Ky X^aV 7^— f i/y/\-V 

h^yh 205-1102 7^-Myf- 103-302 

(72)f§f$# y>x f+y ay (72)fS$# +— *— 

y ^X7;l/-5a> itKy-U fcx y ->"a^- h*y £X^— 7^— h 

y£V 7/<— M^b 107-1304 203-402 

F *-£.(##) 2H025 AA02 AA03 AB16 AC04 AC08 
DA34 

4J100 AL08R AL08S AL09P AL10Q 
BA28S BC48R BC48S CA06 
JA32 

5F046 PA07 



